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Astronomical Calculations. 


ECLIPSES. 

There will be five Eclipses this year, three of the Sun 
and two of the Moon, as follows: 

I. A Tora Eciipse oF THE SuN Jan. 1. Throughout 
all the States east of Dakota, Nebraska, and Eastern ‘Texas, 
the Sun will set more or less eclipsed. The total phase will 
be visible in California from Pt. Arena to Sacramento and 
Carson City to Fremont’s Peak. Duration of total obscur- 
ation, two minutes. 

II. A Parriat Eciipsz or THe Moon January 16 and 
17, visible generally; size, 8.4 digits, the Moon’s diameter 
being 12 digits. 

Ill. AN ANNULAR Ecutpsze oF THE SuN June 28, 
invisible in North America. 

IV. A Partrat Ecrtpse or THE Moon July 12, 
invisible in the United Stat 

V. A Tora Ectips HE Sun Dec. 22, invisible 
in the United Stz : at the extremity of Cape 
Hatteras and the peninsular of Florida. 


MORNING AND EVENING STARS. 
Mercury—Morning, from Feb, 1 to April June 19 to 
Aug. 7,and Oct. 15 to Dec. 7; Evening, until Feb. 14, 
and from April 25 to June 19, Aug. 7 to Oct. 15, and after 


;—Morning, after April 30; E vening, until April 30. 
forning, after June 17; Evening, until June 17. 
—Morning, until Mch. 27; Ev ning, after Mch. 27. 
Saturn—Morning, after August 16; Evening, until Au- 
gust 16. 
Ur nus—Morning, until Jan. rr, and after Oct. 15; Even- 
ing, from Jan. 11 to Oct 


THE ‘SEASONS. (Washington Mean Time.) 
D. H. M. D. H. 
inter begins, 1888, Dec. 21 3 53 mo., and lasts 89 0 
Spring ‘“ 1889, Mch.20 4 ss 
Summer ‘“ 1889, June 21 6 
Autumn 1889, Sept. 22 3 
Winter 1889, Dec. 21 g 52 morn., Year, 365 


CHRONOLOGICAL CYCLES. 
Dominical Letter, i F. | Roman Indiction, 2 
Epact (Moon’s age Jan. 1), 28 | Julian Period, . 6602 
Lunar Cyc e (Gold en No.), 9 | Dionysian P eriod, 218 
Solar Cycle, . 22 | Jewish Lunar Cy cle, 5 6 


Herschel Weather Table. 


‘PROBABILITIES ”? BASE CHANGES OF THE Moon. 


IN SUMMER. IN WINTER. 
Frosty unless S. W. 
Snow, and stormy. 
Rain. 
; Vind and rain Stormy. 
10 hangeable. Rain, W.—Snow. E. 
12 Noon, Cold,—high wind. 
2P:M., 1 Snow or rain. 
| Fair and mild, 
Fair 
Fair, if wind N. W.|Fair and frosty, N 
Rain, if S. or S. W.| Rain or snow, 5S. W. 
Fair Fair and Frosty. 


;.—1. The nearer the Moon’s phase 
midnig the -r will be the weather for the next 
2, The nearer to noon, the more foul or wet weather. 
Happening during six of the afternoon hours, z. e.. from 
four to ten, may be follo\ fair weather, but this is 
mostly dependent on the wi as is noted in the table. 


Value of Foreign Coins. 
U.S. MINT ASSAYS. 
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Rates of Postage. 


DOMESTIC —First Class.—Letters and all written 
matter, sealed or unsealed, and other matter fastened so that 
it cannot be easily examined, 2 cents per ounce or fraction 
th of. Postal Cards furnished by Government, 1 cent. 
Sp >-cent stamp in addition to lawful postage attached 
tora *t entitles it to immediate deliv in any place 
of 4,000 population or over, between 7 o’clock a.m. and 
midnight. 


Drop-Letters.—Delivered by carrier, 2 cents; not de- 
livered by carrier, 1 cent. 

Second Class.—Newspapers from office of publication 
or from news agency, to actual subscribers or to news agents, 
rt cent per pound or fraction thereof, prepaid. 

Third Class.—Printed matter of general information by 
any process except handwriting ng-press, or type-writer 
unsealed, including written correction of ty pographical errors, 
and manuscript copy accompanying proof-sheets, 1 cent for 
each 2 ounces or fraction thereof. Limit of weight, four 
pounds, except fora single book, which may weigh more 


Fourth Class.—Mailable merchandise and matter not 
included in foregoi classi unsealed, 1 cent per ounce or 


fraction thereof. Limit of weight, four pounds, 


Unmailable.—Obscene and fraudulent matter, liquids, 
and anything liable to injure the mails or handlers thereof. 

FOREIGN.—Ca nada.—First-class matter, same rates 
as domestic postage; unsealed samples of merchandise under 
8 ounces, 10 cents. Merchandise excluded. 

Europe and all Postal Union Countries.—Leiters, 
5 cents per fifteen grams (44 0z.); postal cards, 2 cents each; 
unsealed matter and samples, 3 cent for each two ounces. 


REGISTERED MATTER,—First, third, and fourth- 
class matter, domestic or foreign, may be registered; name 
and address of sender must be indorsed on envelope or 
package; fee, 10 cents, in addition to regular postage, for 
each letter or package. 

MONEY ORDERS .—Postal Note.—Issued for any 
amount less than $5, and payable to bearer when duly re- 
ceipted; fee, 3 cents. 


Money-Order.—lIssued for any amount not exceeding 
$roo. Rates: not over $10, 8 cents; $10 to $15, 10 cent 
$15 to $30, 15 cents 30 o cents 40 to $50, 25 
cents; $50 to $60, 30 cents; $60 to $70, 35 cents; $70 to 
$80, 4o cents; $80 to $100, 45 cents. 


Population of the United States. 


8 Maine, « « 648,936 
Connecticut, . 622,700 
West Virginia, . 618,457 
New Hampehire, 346,991 

Ohio, Flanda: tes. 341,722 

Missouri, Vermont, . 332.286 


9 
Illinoi I 
. 3 

Indiana,. . 7353 4 Rhode Island, 276,531 
35 
6 
7 
8 


AuRwbd 


chusetts, Colorado, . . 194,327 
Oregon, . . . 174,768 
Delaware, . . 146,608 
Nevada, . . . 62,266 


I et 
3,980 | 2 


Total, . + 51,530,658 
TERRITORIES. 


Dakota, . . . 415,610 
175,000 

Dist. of Columbia, 161,515 
J 143,963 


North Carolina, 
New Jers 
Kansas, . 
Alabama, 
Mississippi, 
Minnesota, . 
South Carolina, 
Louisiana, . 
Maryland, 
California, i 
rkansas, . - 802,52 Total, 
Nebraska, . . 740,753 | Total Pop., 


en CITIES. 


NewYork, N. Y.,1,350,000 § Newark, N. J., . 152,988 
Philad Iphia, +S 347,170 | 1 h’gt D.C., 147,307 
>, Ill.,.  . 700,353 Mir Mn.,129,210 
Brooklyn, N. Y., 650,000 Providence, R. I., 118,070 
St. Louis, Mo., . 475,000 St. Paul, Minn., 111,397 
Boston, Mass., . 390,597 Kansas City, Mo., 105,042 
Baltimore, Md.,. 332,190 Rochester, N. Y., 100,003 
3 Cincinnati, O., . 300,000 Albany, N. Y¥., . 90,903 
s tpucisD, Cal. 12339 956 Indianiapolis, Ind., 90,054 
Eland, + 227,000 Allegheny, Pz 8 
a. 216,140 


3 Montana, 
Idaho, . 
Alaska, 
Wyoming, 
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s, Ky., 
Milwaukee, Wis., 
Pittsburg, Pa., 
Detroit, Mich , 

17 Jersey City, N.J., 


Nashville, Tenn., 
Lowell, Mass., 
Richmond, Va., - 63,600 
Paterson, N. J., 63,280 
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Weights and Measures. 


Measures of Weight.—Avoirpupots: 16 drams equal 
1 ounce; 16 ounces 1 pound; 112 pounds 1 hundred-weight ; 
20 hundred-weight 1 ton. Troy: 24 grains equal 1 penny 
weight; 20 penny-weights 1 ounce; 12 ounces 1 pound 
APpOTHECARIES : 20 grains equal 1 scruple ; 3 scruples 1 dram; 
8 drams x ounce; 12 Ounces 1 pound 

Surface or Square Measure.—144 square inches equal 
1 square foot $ f I square yard; 3034 square yards 
I square rod « Bole! 40 square rods 1 square rood; 4 square 
roods 1 square acre (43,560 ft.) 640 square acres 1 square mile. 

Measures of Length.—16 feet equal one rod or pole: 
yo rods x furl 8 furlong s (5,280 ft.) 1 mile; 60 geographical 
mile 1 5 S AND CABLES: 6 feet equal 1 fathom; 
120 fathoms 1 ain 2s-length 


Solid or Cubic Measure. —1,728 cubic inches equal 1 
cubic foot; cubic feet 1 cubic yard; 40 cubic feet of round 
timber 1 tc 50 cubic feet of hewn ery 1 fone 16 cubic 
feet of wood 1 cord foot of wood ; 8 feet (or 128 cubic feet) 1 
cord; 1 perch of stone equal to 24.75 cubic feet. 

Dry Measure.—8 quarts equal 1 peck; 4 pecks 1 bushel; 
8 bushels r quarter; 36 bushels 1 chaldron. 

Liquid Measure.—6o drops equal a teaspoonful; 4 tea- 
spoonfuls 1 tablespoonful; 1 tablespoonful one-sixth gill; 
gills one sai 2 + its x quart; 4 quarts 1 gallon; 2 galle 
peck; 9 gallons 1 firkin; 36 gallons 1 barrel; 54 gal 
hogshead (ale measure). 

»Measures of Capacity.—Dry : 2150.42 cubic inches 
equal 1 United States (or Winchester) bushel, the dimensions 
of re 133g in. diameter inside, 19}¥ in. outside, and 

} 2747.70 cubic inches 1 heaped bushel, the cone 
of which must be not less than 6 inches high. Liquips: 23: 
cubic inches equal 1 United States standard gallon; 282 cubic 
inches r ale gallon; 313¢ U. S. gallons 1 barrel; 42 gallons 
1 tierce; 63 gallons 1 hogshead; 84 gallons a puncheon; 126 
gallons 1 pipe; 252 gallons x tun. 

Comparative Weights and Measures.—1 GALLon, 
U. S. standard, contains: distilled water 8.3389 avoirdupois 
pounds, ale 10.05, sperm oil 7.25, linseed oil 7.75. proof spirits 
7.9375, Spirits of turpentine 7.31 1 Cusic Foor contains: 
b icks 124 pounds, clay 230, sand or loose earth 95, common 
soil 124, cork 15, marble 171, granite 165, cast-iron 450.55, 
wrought-iron 486.65, copper 555, lead 708.75, brass 534.75, 
tin 436, white p' ).56, elm 34 English oak 60.04, sea 
water 64.03, fresh water 62.05, air .07529, steam .03¢ 


The Metric System. 


Myria means 10,000, Kilo 1,000, Hekt 100, Deka 10, 
Deci .1, Cent .or, Mill .oor, The Meter is the unit. 


MEASURES OF LENGTH. 

The Meter is 1 ten-millionth part of the distance from the 
equator to the pole. It is equivalent to 3 ft. 33¢ inches. 
Metric Rauinacane Equivalents in 

ind Values. Denominations in use, 
Myriameter =10,000 meters =6.2137 miles, 
Kilometer 1,000 meters =0,62137 m. 
Hektometer 100 meters =328 feet and 1 inch. 
Dekameter 10 meters =393.7 inc hes S. 
Meter 1 meter 
Decimeter = .1 of ameter ie 
Centimeter .or of ameter 3937 inch. 
Millimeter =,oor ofameter= 0.0394 inch. 


MEASURES OF SURFACE, 
The Arc is equal to a square whose side is 10 meters, and 
is 100 square meters 


Hectare = 10,000 square meters = 2,471 acres. 
Are = 1,000 square meters = 119.6 square yards. 
Centare = i square meter = 1,550 square inches, 


MEASURES OF CAPACITY. 

The liter is the capacity of a cube whose edge is a decimeter. 
Names. No. Liters. Cubic Measure. Dry Measure. Wine Measure, 
Kiloliter =1,o0oo=1 meter =1,308 cu. yd 264.17 g 
Hectolite 1o0o=.1 meter 2 bu. 3.35 pks.=26.417 
Decoliter = 1o=10 decim. =9.08 quarts =2.6417 
Lite 1= 1 decim. ~o.g08 quart. =1,0567 qts. 
Deciliter = .I=.1 decim. =6.1022 cu. in. =0.845 gi 
Centiliter .or=1o0 centim. =o.6102 cu. in. =0.338 fl’d oz. 
Milliliter = .oor= 1 centim.=o.061 cubic in.=o.27 fl’d dr. 


WEIGHTS. 


The gram is the weight of a cubic centimeter of water. 
reight of what 

Names. No. Grams. Quantity of Water 

it maximum density 


Millier or tonneau=r,000,000o= 1 cubic meter 4.6 lbs. 
Quintal 100,000= 1 hectoliter .46 lbs. 
Myriagram 10,000= 10 liters .046 Ibs. 
Kilogram or kilo 1,000= 1 liter 
Hectogram 100= I deciliter 
Dekagram 
Gram 1 cubic centim. =15. 

i .r cubic centim. 

millin 


Avoirdupois 
Weight. 


Business Information. 


NOTES. 


Demand Notes are payable on presentation, without 
grace, and bear legal interest after a demand has been made, 
if not so written. An endorser on a demand note is holden 
only for a limited time, variable in different States, 

A Negotiable Note must be made payable either to 
bearer or order; if to order, must be properly endorsed by 
the person to whose order itis made. If the endorser wishes 
to avoid responsibility he can endorse ‘‘ without recourse.” 

A Joint and Several Note is one signed by two or 
more persons, who each become liable for the whole amount. 

ree days’ grace are allowed on all time notes, after the 
time for payment expire if not then paid, the endorser, if 
any, should be legally notified, to be holden. 

‘For value received”? is usually inserted in a note, and 
should be, but is not absolutely necessary, as it is presumed 
by the law or supplied by proof. 

Notes falling due Sunday, or on a legal holiday, must be 
paid the day previous. Notes dated Sunday are void. 


Altering a note in any manner, by the holder, makes it void 


BILLS OF EXCHANGE. 


A Bill of Exchange or Draft is an order drawn by 
one person or firm upon another, payable either at sight or 
at a stated future time 


It becomes an ‘‘Acceptance”’ when the party upon 

whom it is drawn w' rites across the face ‘‘ Accepted,”? and 
signs his name thereto; and is negotiable and bankable the 
same as a note, and is subject to the same Jaws. 

In many States both Sight and Time Drafts are entitled 
to three days’ grace, the same as notes; but if made in form 
of a bank check, ‘‘ pay to,’’ without the words “fat sight,” 
it is payable on presentation, without grace. 


EQUATION OF PAYMENTS. 


Multiply each debt by the time in which it is payable, and 
divide the sum of the products by the sum of the debts. 


ONE DOLLAR LOANED 100 YEARS 


at compound interest, would amount to the following sums; 


I percent. . $2.75 | 12percent., . $84,675.00 
‘ee | I,174,405.00 
340.00 | 15)145,207.00 

09.00 | 


Interest Calculations. 


Rule.—Multiply the principal by as many one-hundredths 
as there are days, and then divide as follows: 
Per cent., 4 5 6 7 § 9 10 12 
Divide by go 72 60 52 45 40 36 30 
Examples.—Interest on $100 for go days at 5 per cent. : 
100 X .go=9.00, divided by 72=1. 25 (x dollar and 25 cents); 
on $1 for 30 days at 6 per cent.: 1 X .30=.300, divided by 
60=.005 (5 mills). 
Table.—Showing the number of days from any date in 
one month to the same date in any y other month. 


3) 


laidin O1% 


| 
January | 59) 90 120|r51| 181 3 273/304 32 
February 3 28| 59| 89/x20|150| 181/212 242/273): 
March 306 337,365) 31) 61} 92|122/153/184 214/245 
April 275/306\334 365) 30) 61} g1|122\/153 183]214 
May 245 276 304 335.365) 31] 61] 92|123 153)/184 21. 
June 214.245 274 304/334/305| 30, 61| 92 122/153 ) 
July 184/215|243 273/304/335|365| 31| 62 92/123 
August 153/184|212 243 273|304|334 365| 31 61| 92 
September [122 153/181 212 242/273 |303 | 334] 1365 3 
October | 92,123/151 182 212|243 |273|304/335 36 
November 61| 92/120, 151/181)212/242/273|304 s34[365 
Dec mber | 31! 62] go'r21 151 


Look for Mz ay 2 at the le ft h tai ahd October at he foe in she 
angle is 153. In leap-year add one day if Feb. is included. 


Income on Investments. —Par value $100. 


cost. | 5 per ct. | 6 per ct. | 7 perct. | 8 | pe r ct. |ro perct. 
$50.00 $10.0 $12. $14.00 $20.00 
60.00 3.3 11.66 3 33 16.66 
70,00 7.14 10,0 2 14 28 
75-00 6 3. y 13 35 
80.00 A ‘ 12.5 
85.09 3 08 8.23 Il. 
g0.00 “5 -66 ‘ 8.88 Ir 
95-00 3 
100.00 
105.00 
110.00 
115,00 
I20.00 


VALUABLE INFORMATION 
In case of Injury where a Physician can 
not be secured. 
Extracts from Instructions “For First A1p To InjurEp.” 


A Shock.—If faint and cold, give stimulant in small 
doses, once in fifteen or twenty minutes, and secure warmth 
by external applications or rubbing. 

Bleeding from Wound.—lf from an artery, stop the 
current of blood to the wound by putting a compress or 
cloth pad over the artery, Fasten it firmly by a handker- 
chief or bandage, which may be tightened by twisting in a 
stick asa binder. The location of the artery can generally 
be determined by the throbbing sensation. If from a vein, 
apply pressure directly over the wound or by exposure or 
application of cold water, Perchloride of iron may be 
applied with cloth or lint. Keep the part elevated. 

Wounds.—The part should be properly cleansed of all 
foreign matter, the edges brought together and fastened 
with strips of plaster; apply some anodyne solution; give 
stimulant, laudanum with brandy, if necessary. 

Bruises.—Apply tincture of arnica and wormwood or 
hamamelis; keep well covered and warm. 


Poisoned Wounds from bite of animals.—Treatment 
should be prompt. If possible, suck the wound thoroughly 
two or three minutes; cauterize with either nitric acid, 
chloride of zinc or nitrate of silver; use whisky freely 
internally. 

Stings of Insects.—Apply spirits of ammonia. 

Poisons—General Directions.—Give an emetic as soon 
as possible; tablespoonful of powdered mustard in a 
tumbler of warm water, or twenty grains of ipecac. After 
vomiting, give freely of warm drinks. 

Special Directions in case of poisoning from Arsenic, 
Corrosive Sublimate, Verdigris, Blue Vitriol, and from 
Vegetables kept in copper v 1s. —Give emetic and white 
of egg, sweet oil and mil 

Sugar of Lead.—Give emetic and epsom salts. 


Hemlock, Aconite, Belladonna, and Fox Glove.—Give 
emetic, then tannin and stimulants. 

Opium, Laudanum, and Morphine.—Give an emetic, 
follow with strong coffee, or white of an egg. Keep patient 
walking two or three hours, and extremities warm, 

Nux Vomica and Strychnine.—Give emetic. 


Mushrooms and_ Poisonous, Fish.—Give 
wards from three to five grains of carb, ammonia every hour. 


Drowning.—Freely expose the face, neck, and chest in 
the breeze, except in very severe weather ‘Turn the patient 
on the face, and elevate the body so that the water in the 
lungs may flow out at tl 2 nose and mouth. First, turn the 
patient slightly on his side, apply snuff or ammonia to the 
nostr’ dash cold water in the face, rubbing the body 
briskly until it is warm. To imitate respiration, turn the 
patient on his face, then turn the bo ently but completely 
on the side and a e beyor e ng these measure 

liberately, efficiently, and perseve rly fifteen times 
minute in all. This number of thoracic movements per 
minute acts with the natural order of respiratory thoracic 
dilations and contractions, corresponds with the slow move- 
ment of ar sraging something less than 
pulsations per min ‘hen the prone position is resumed, 
make equable but e n ssure along the pine; remove 
it immediately before rotation on the side. (The first 
measure augments expiration; the second commencc 
inspiration.) To induce circulation and warmth, continuc 
these measure rubbing the limbs upwards with a firm 
pressure and with energy, using handkerchie fs, etc. Replace 
the patient’s wet clothing by such other as 1 be soonest 


procured, ‘To incite inspiration, let the eines of the bod 
be briskly. slapped with the hand, or let cold water 
dashed briskly on the surface, previously rubbed dry 
warm. 


Frozen Limbs.—Rub with snow or place in cold water 
until sensation returns. Warm very gradually. 


Burns or Scalds.—Do not puncture the in in case it 
is blistered, but cover with a piece of linen or muslin slightly 
coated with simple cerate or moistened with hamamelis 
If the skin is broken and comes off, cover with cotton or 
some other light covering to keep the air out. Dress with 
pees and sweet oil, equal parts, or lime water and linseed 
oil, or aped potatoe or carrots, or sprinkle with flour 
Warm applications are preferable to cold. Keep the air from 
the wound as much as possible 


Suffocation from breathing noxious vapors from Well 
Coal Gas, or Charcoal Fumes.—Remove to fresh a 
sprinkle cold water on face and head, rub strong vine 
about nostrils, give drink of vinegar and water; to excite 
breathing, apply rules given in case of drowning. Unl a 
candle will burn with a clear flame in a well, near the water, 
it is unsafe for persons to go down. Air may be purified by 
showering water into the w: 


To remove Stains or Grease from Oil Paint,— 
Use bisulphide of carbon, spirits of turpentine, or if dry and 
old, use chloroform. These and tar spots can be softened 
with olive oil and lard. 

Stains, Iron Rust or Ink from Vellum or Parch- 
ment.—Moisten the spot with a solution of oxalic acid. 
Absorb same quickly by blotting-paper or cloth. 

Rust from Steel.—Take half ounce of emery powder 
mixed with one ounce of soap and rub well. 

Fruit Spots from Cottons.—Apply cold soap, then 
touch the spot with a hair pencil or feather dipped in chlorate 
of soda, then dip immediately in cold water. 

Grease from Silks.—Take a lump of magnesia, rub it 
wet on the spot, let it dry, then brush the powder off. 

Iron Rust may be removed from white goods by sour milk. 

Scorch Stains from White Linen.—Lay in bright 
sun. 

Mildew.—Moisten the spot with clean water; rub on it 
a thick coating of Castile soap mixed with chalk scrapings; 
rub with end of finger, then wash off, 

Oil Marks on Wall Paper.—Apply paste of cold 
water and pipe clay, leave it on all night, brush off in the 
morning. 

Paint Spots from Clothing.—Saturate with equal 
parts turpentine and spirits of ammonia. 

For Cleaning Various Substances. — Alabaster, 
use strong soap and water. 

Black Silk.—Brush and wipe it thoroughly, lay on table 
with the side intended to show, up; sponge with hot coffee 
strained through muslin; when partially dry, iron. 

\ To Cleanse House Paper.—Rub with a flannel cloth 
dipped in oatmeal. 

Black Cloth.—Mix one part of spirits of ammonia with 
three parts warm water, rub with sponge or dark cloth clean 
with water; rub with the nap. 

Furniture, for Finger Marks.—Rub with a soft rag 
and sweet oil. 

Chromos.—Go over lightly with a damp linen cloth. 

Zinc.—Rub with a piece of cotton cloth dipped in kero- 
sene, afterwards with a dry cloth. 

Hands from Vegetable Stains,—Rub with a slice of 
raw potato, 

Window Glass.—Paint can be removed by a strong 
solution of soda. 

To Clean Tin Ware.—Common soda applied with a 
moistened newspaper and polished with a dry piece, will 
make it look like new. 


USEFUL 


Information for Business Men. 


RULES FOR 
CALCULATING SPEED OF PULLEYS. 


I.—The diameter of the driver and driven being given, to 
find the number of revolutions of the driven: 

Rule.—Multiply the diameter of the driver by its number 
of revolutions, and divide the product by the diameter of 
the driven; the quotient will be the number of revolutions. 

11.—The diameter and the revolutions of the driver being 
given’ to find the diameter of the driven, that shall make any 
given number of revolutions in the same time: 

Rule.—Multiply the diameter of the driver by its number 
of revolutions, and divide the product by the number of 
revolutions of the driven; the quotient will be its diameter. 

III.—To ascertain the size of the driver: 

Rule.—Multiply the diameter of the driven by the number 
of revolutions you wish to make, and divide the product by 
the revolutions of the driver; the quotient will be the size of 
the driver. 


BELTS. 


Leather belts must be well protected against water, and 
even moisture. 

India-rubber is the proper substance for belts exposed to 
the weather, as it does not absorb moisture, and stretch and 
decay. 

It is desirable to run the grain (hair) side of leather belts 
on the pulley, in order that the strongest part of the belt 
may be subject to the least wear. 

Leather belts run with grain side to the pulley will drive 
30 per cent. more than if run with flesh side. The belt, as 
well as the pulley, adheres best when smooth, and the grain 
side adheres best because it is smoothest. 

The transmitting power of a double belt is to that of single 
belt as 10 is to 7. In ordering pulleys, the kind of belt to be 
used should always be specified, 

Belts should be kept soft and pliable. For this purpose 


blood-warm tallow, dried in by heat of fire or the sun, is 
advised. Castor-Oil Dressing is also good. 

The motion of driving should run wéth and not against 
the laps of the belts. 

If too great a distance is attempted, the weight of the belt 
will produce a very heavy sag, drawing so hard on the shaft 
as to produce great friction in the bearings, while at the same 
time the belt will have an unsteady, flapping motion, which 
will destroy both the belt and machinery, 

If possible to avoid it, connected shafts should never be 
placed one directly over the other, as in such case the belt 
must be kept very tight to do the work, For this purpose 
belts should be carefully selected of wed/-stretched leather. 

It is desirable that the angle of the belt with the floor 
should not exceed 45°. Itis also desirable to locate the shaft- 
ing and machinery so that belts should run off from each 
shaft in opposite directions, as this arrangement will relieve 
the bearings from the friction that would result when the 
belts all pull one way on the shaft. 

The diameter of the pulleys should be as large as can be 
admitted. 

The pulley should be a little wider than the belt required 
for the work 

Having properly arranged the machinery for the reception 
of the belts, the next thing to be determined is the length 
and width of the belts. 

When it is not convenient to measure with the tape-line 
the length required, apply the following rule:—Add the 
diameter of the two pulleys together, divide the result by 
2, and multiply the quotient by 334, then add this product 
to twice the distance between the centers of the shafts, 
and you have the length required, 

The width of belt needed depends on three conditions:— 
1. The tension of the belt. 2. The size of the smaller pul- 
ley, and the proportion of the surface touched by the belt. 
3. The speed of the belt. 

The working adhesion of a belt to the pulley will be in 
proportion both to the number of square inches of belt con- 
tact with the surface of the pulley and also to the arc of the 
circumference of the pulley touched by the belt. ‘This 
adhesion forms the basis of all right calculation in ascertain- 
ing the width of belt necessary to transmit a given horse- 
power. 


STRENGTH OF BELT LEATHER. 


The tensile strength of good ox-hide, well tanned, has been 
carefully examined, with the following results :— 
The solid leather will sustain, per inches of width, 675 Ibs. 
At the rivet-holes of the splices, * am 482 * 
At the lacing, 210 
Safe working tension, 55 

The belts are assumed to be three-sixteenths of an inch 
thick. 


PAINTER, GLAZIER, anp PAPER-HANGER, 


One pound of paint will cover about four superficial yards 
the first coat, and about six yards each additional coat. 
About one pound of putty for stopping, will be required 


yards each additional coat 
MASON, Etc. 


Ashlar masonry requires about 14 of its volume of mortar. 
Rubble masonry requires fof each cubic yard 1 5-8 cubic 
yards of stone, and 34 yard of mortar. 


Brick 
a1 } ae 
Ordinary sizes. . . a Sy Bp 2 mches. 
Milwaukee. «1. . = 
Stourbridge Fire-Brick = 
American (N. Y.) 


Stone walls are measured by the perch (2434 cubic feet), 
Openings less than three feet wide are counted solid; over 
three feet deducted, but eighteen inches are added to the 
running measure for each jamb built. Arches are counted 
solid from their spring. Corners of buildings are measured 
twice. Pillars less than three feet are counted on three 
sides as lineal, multiplied by fourth side and depth, 

It is customary to measure all foundation and dimension 
stone by the cubic foot. Water tables and base courses by 
lineal feet. All sills and lintels or ashlar, by superficial feet, 
and no wall less than eighteen inches thick. 


Brick-work is generally measured by 1,000 bricks laid in 
the wall. In consequence of variations in size of bricks, no 
rule for volume of laid brick can be exact. The following 
scale is, however, a fair average 

7 Common Bricks to a superficial foot 
rf « “ “ « “ 
21 
28 


35 


Corners are not measured twice as in stonework. Open- 
ings over two feet square are deducted, Arches are counted 
from the spring. Fancy work counted one and one-half 
bricks for one. Pillars are measured on their face only. 


SLATING. 


A square of slate or slating is 100 superficial feet. 

In measuring, the width of the eaves is allowed at the 
widest part. Hips, valleys, and cutting are to be measured 
lineal, and six inches width extra is allowed. 

The pitch of a slate roof should not be] than one 
inch height to four inches in length. 


COAL AND COKE 
AVERAGE WEIGHT PER BUSHEL. 


1 Bushel Anthracite, , ° = 86 lbs. 
by Bituminous, "| ' A = 80 “ 
6% = Coke (Connell svi iffe), . 3 3 
*« ~~ Charcoal (hard wood), : : 

100 bushels of coal will make 120 bushe Is of coke. 

80 Ibs. — ae 48 Ibs. a 


A ton of coal, loose, occupies 40 to 43 cubic feet. Bitu- 
minous coal, broken, cubic feet, averages 49 pounds A 
ton, loose, occupies 43 to 48 cubic feet. 


The time in which the earth, departing from one fixed 
star, returns again to the same star, is called the sideveal 
year, and is 365 days, 6 hours, 9 minutes, and g 6-10 seconds, 
The solar or tropical year consists of 365 days, 5 hours, 
48 minutes, 49 7-10 seconds, and is the time in which the 
sun, departing fr om some point in the ecliptic, returns to the 
same point again. 
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Distances from San Francisco. 
Mixes, | 

3altimore, Milwaukee, . 
Boston, oa 3387 | New Orleans, 

i New York, . 

rie Ogden; “57 =, 

Charleston, 54 | Omaha, . . 
Chicago, . ; : Oregon Cit 
Cheyenne, . ; Philadelphia, 

icinnati, . . 5 Pittsburgh, 
Colorado Springs, 5 Portland, . 
Columbus, . . . « 2,547 Prescott, . 
Deming, . .°« $ | Rawlins, 
Denver, ‘ 57 | Reno, «. 
Duluth, . . . . . 2,671 | Sacramento, . 
Geysers,”. 3. . Salt Lake City, 
Grand Island, . 4 Santa Fe, . 
Hot Springs, Santa Cruz, 
Hanging Rock ; 32 | St. Louis 
Indianapolis, fe St. Paul, 
Junction, . . ot Sidney, 
Kansas City, 2 Stockton, 
Laramie, . . a I Tucson, . : 
Los Angeles, . 482 | Washington,. . 
Merced,.. . 38 | Yosemite Valley, 


New Standard of Railroad Time. 


With the enormous increase of railway traveling 
necessity arose for inventing some method of counting 
which should avoid the complice ations arising from the use er 
local mean time, which varies with every ‘mile of east or 
west travel, 

This was brought about in 1884, and the railroads of the 
United States, of the Dominion of Canada, and many cities 
and towns in these countries now use the standard time: 


ame. | Central Meridian. Nearest Places. 


Pacific, . . 120°==8h west from | 1}¢° east of Sacramento, 
| Greenwich. 
Mountain, . | 105°=7 west from | 
Greenwich, | 
Central,. . | 6 -64 west from | St St. Louis and New Or- 
| 


Denver, Colorado. 


Greenwich. leans. 
Eastern, . | 75°=5 west from | Between New York and 

eRe ASHA | Philadelphia. 
Intercolonial, | 60°=4h west from | About 33° east of Hali- 
Greenwich. | fax. 


The standar Z meridians are 15 degrees of longitude or 
just one hour in time apart. 
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>t FEBRUARY, 1889. *< 


The Rising and Setting of the Sun and Moon are 
given in Standard Time for San Francisco. 
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The Rising and Setting of the ‘Sun and Moon are 
given in Standard Time for San Francisco 
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The Rising and Setting of the Sun and Moon are 
given in Standard Time for San Francisco 
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2 Rising and Setting of the Sun and Moon are 
ndard Time for San Francisco 
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The Rising and Setting of the Sun and Moon are 
given in Standard Time for San Francisco 
FIRST QUAR. | FULL MOON. JAR, | NEW MOON. 
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Tne Rising and Setting of the Sun and Moon are 
given in Standard Time for San Francisco. 
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The Rising and Setting of the Sun and Moon are 
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The Rising and Setting of the Sun and Moon are 
given in Standard Time for San Francisco. 
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>t OCTOBER, 1889. #< 


The Rising and Setting of the Sun and Moon are 
given in Standard Time for San Francisco. 
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The Rising and Setting of the Sun and Moon are 
given in Standard Time for San Francisco 
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ADDRESSES AND MEMORANDA. 
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